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DWH Cards

* Project start about 2 years ago: pre-study suggested establishing a
cloud based DWH for TE Banking Cards

« Tietoevry Banking Cards:

» Cards-issuing (POS/Cards): All types transaction management and card issuing
+ Cards ATM: Outsourcing of around 11.000 ATM'’s, (mostly outside Norway)

* Service center: Customer support around card services
» Dispute: Disputed transactions/case management

Transactions

ATMs

Authorizations
System Admin

™

Micos ATM Transactions Bank core
database Authorizations systems
Transactions
Authorizations
Uptime data
Ledger transactions
Metadata
Azure DWH —> Internal/

external users




Challenges:

Original plan: Azure Synapse
— Testload of 1 Bn rows authorization-

* Data volumes
— ATM: 1BN transactions per year, 1.5

BN authorizations per year

CAS: 3-4 BN transactions per year +
x1,5 Authorizations NB! All Nordea
transactions > 11-2023

CS & Dispute: Manual billing of
customers. CD Statistics & Dispute
transactions. Far less data volumes

» Standards

MS Azure platform preferred by
Banking ClO office internally??

Banking ny Azure Tenants based on
CAF enterprise 5.1.0 standard

Not fully implemented Azure plattform
& principles
AWS Storage platform for data?

data and 0,7Bn ATM trans-data +
relevant metadata

Testdata summarized transaction-
data to Power Bl import mode

Reserve option: Snowflake




Status Microsoft Bl 2020-23

2005 2013 2018 2020 2023
Storage Database Files — proprietary format
i Azure ire Datalake
FlleEses sitoiese (Storage accounts) (Included in Synapse)
IngeStlon SSIS Integration services
Data factory ADF Gen 1 Synapse ADF Gen 2
Powerquery (Power BI)
Database SQL Server (On prem)
SQL Server Azure
Synapse Serverless pool
P Azure DataWarehouse Synapse Dedicated pool
Semantic SSAS Multidimensjonal cube
models
SSAS Tabular model Azure SSAS
PowerPivot (Excel) Power Bl (Processing engine + workspaces)
Reports &

Dashboards



Modern Data \Warehouse —Medium

Business pattern
Azure SQL DB and Synapse workspace
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Original Azure Synapse setup

P
On Prem () A Azure atmdwh-test

[ 4] {:)
Azure Datalake G > SQL Serverlass
Extract data Extract data

Extract data Gen2 pool (test1)
SAP-1Q [ (csv) ™ (esv) | = (Parquet) | I <> -

SFTP b : -.| L I f Power BI

- SQL Dedicated
pool (Test2)
-
o ¢ ¢ L’. ]
SAP - ASE Config DB Data Factory "

Apache Spark
pool (test3)

- .

Azure Databricks
(Testa)

CAF compliancy: Careful setup of V-net, components etc. to secure cloud infrastructure + Terraform (SAAS as code & infrastructure replicate) + GitHub

SOL Serverless pool (test1): limit 30 Min execution time. Can handle up to 0,5 Bn rows if queries are not too complex! Very favorable pricing on storage only
as 60 € month per TB of storage.

Apache Spark pool (Test2): removes the 30 min limitation on the SQL Serverless pool. Solution can be scaled up. Estimated cost on a medium size
installation is estimated between 0,4-0,8K €/month. Spark pool around 12 min execution time on our test-queriesRunning SQL as a Notebook needs to run
ANSI SQL.

SOL Dedicated pool (Test3): Relatively expensive on 1,1K €/month minimum. Can easily be scaled up/down to give adequate performance at a cost of
around 23 €/hour. SQL Dedicated pool 5 min ex.time on testdata at (198K NOK/Month), increasing time on more complex queries. Does take advantage of T-
SQL, Limited to 1 database per instance.

Databricks (Test4): Does not take advantage of T-SQL (More ANSI like) + Python (PY-Spark). Pool Needs to be available 100 % if used as query tool. No
userfriendly U/I. Advanced Security on row-level of data.




Microsoft Bl 2024-

2005 2013 2018 2020 2023
Storage Database Files — proprietary format
[ e peam— Azure Datalake ire Datalake Fabric Onelake
i orag (Storage accounts) (Included in Synapse)
Inges“on SSIS Integration services
Data factory ADF Gen 1 Synapse ADF Gen 2
Fabric ADF Gen 3
Powerquery (Power BI)
Database SQL Server (On prem)
SQL Server Azure Fabric SQL, Lakehouse &
Warehouse
Synapse Serverless pool
Azure DataWarehouse Synapse Dedicated pool
Semantic SSAS Multidimensjonal cube
models
SSAS Tabular model Azure SSAS
Fabric Semantic Model
PowerPivot (Excel) Power Bl (Processing engine + workspaces)
Reports &

Dashboards



Azure Fabric

'On Prem (Micos )

A Azure atmdwh-test A Azure fab-atmdwh-test

e
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Azure Storage
account

Extract data Extract data

(zip/esv) (ziplcsv)
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zure Onelake

Delta-tables
(raw data) JRE T
Location: Tables

Tables
(Transformed data) [~ [~

—_

Fabric Warehouse

Extracted data —
(csv) - S
Location:Files
Data Factory
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—_

Fabric Lakehouse

Powér BI
(Semantid Models)

Power Bl
(Reporting)

Some Improved performance over Azure Synapse Spark pool

Little CAF compliancy needed: pre-packed integrated components
in a single resource.

Lakehouse Serverless pool, no restrictions on size, configuration can
be easily altered. NB! Power Bl cost/Performance

Starting price of around 0,4K €/mnth. Using Apache Spark pool
Running SQL as a Notebook needs to run ANSI SQL not T-SQL.

Data Warehouse New option for SQL structured data Data access
data using both options SSMS/query builder (T-Sql!)

Databricks. Not really needed?

e Could easily run incremental load of data = 10 min load time

« New Power BI SAAS option (No need for desktop client)

» Added/changed feature “Semantic models” (SSAS)

« Data Factory V3, no datasets! new dataflows (eg Power-Query),

Delta-lake option

» Onelake can be included in PC filesystem (file explorer)
» No SFTP option at start of project (need separate storage account -

€200/month per container)

¢ Some Security functionality not in place




Lagdelt arkitektur for a handtere store datamengder, sikre
datakvalitet, lasningsstruktur og tilgjengelighet

Forenklet og tilpassede data: Dette laget inneholder data som er

Datamarts (GO|d) . ytterligere bearbeidet og tilrettelagt for spesifikke

Ralph Kimball: Bus Matrix, Konforme Dimensioner forretningsbehov. Dataene er optimert for rapportering, analyse og
Bill Inmon: Star-scheme maskinleering.

Rapportmodeller *  Formal: Haykvalitetsdata som kan brukes direkte i

beslutningsprosesser, analyser og visualiseringer.

-
DataWarehouse (Silver): * Rensede data: | dette laget blir dataene renset, transformert og
Bl e normalisert. Duplikater fiernes, feil rettes, og dataene struktureres
an Lindstedt: Data Vault, p& en konsistent mate.
Bill Inmon: 3NF . . o .
Wil ChEmsle ekl s Sovlsen Formal: Dette laget gj@r dataene palitelige og brukbare fqr videre
i analyse og rapportering. Kan fungere som en mellomstasjon
Relasjonsmodeler mellom r&data og ferdigbehandlede data eller brukes direkte.
.
Delta|ake/|_akehou5e (Bronze); » Radata: Dette laget inneholder ra, ubehandlede data som er hentet

direkte fra kildesystemene. Dataene er ofte i sitt opprinnelige format og
kan inneholde duplikater, feil og ufullstendige oppfaringer.

* Formal: Hovedformalet med bronse-laget er & lagre dataene slik de er,
uten noen form for transformasjon eller rensing. Dette gir en historisk
oversikt over alle innkommende data, sikkerhet mot feilhandtering og
mulighet til & avstemme mot kildedata.

James Dixon, Liang Zhao, Bill Inmon

SQL og Ikke-Relasjonelle data
Organisert i dokumentfoldere/hierarkier,
Blobs og database-tabeller og dokumenter




Fabric —storage & query alternatives Semantic models

Database filer

“DirectQuery Mode”

Treg men sanntid

Database filer

‘Import Mode”

Latent &duplicate, Fast TalbelEn

Parquet/Delta Lake
“Direct Lake Mode”

Perfect!!

Onelake

Data SQL Queries
< Scan Warehouse/ | €
Lakehouse
Data
€ Scan Warehouse/ Import >
Lakehouse
€ i Warehouse/ i Scan
Lakehouse

Power Bl DAX Queries
. D
Analysis
Services
Rapporter

Power Bl DAX Queries

Analysis
Services
Kopi av I
Tabeller

DAX Queries

Rapporter

Power BI
Analysis
Services

Rapporter



Azure Fabric — What we did?

The solution:

Created DWH on ATM transactions,
authorizations and ledger-data balances
with necessary metadata

Around 1,1 Bn transactions, 2 Bn
bank/card authorizations and 0,9 Bn
ledgerdata balances per year 0,4 Bn rows
up-time data an ATM services

Automated daily load of data
Around 11.000 ATMs all over Western

Europe (Scandinavia, Netherlands, UK,
Ireland, Spain, France etc)
50-60 different entiteties from 7

database-instanses + some manual data
as input (metadata)

One Unified large datamodel based on
Kimball's Bus-Matrix principles

Software used:

Receiving data (all production data is stored in a secure PCI
zone with very limited access): Azure Storage account

Data movement to Fabric, convert data to parquet file-
format: Azure Fabric Data factory

Storage of filedata, both as Raw CSV data and parquet files:
Azure Fabric Onel ake

Database on top of Raw non-transformed data (ODS type of
data), Azure Fabric Lakehouse

Transform data to Business-oriented values: Microsoft: T-
SOL

Database for transformed reporting data: Azure Fabric
DataWarehouse database (also kind of lakehouse)

Datamodel business reporting-layer: Fabric Semantic Model

Reporting: Microsoft Power-Bl, used in direct lakehouse
query mode

*) Parquet files is an industry-standard column-store format, which is very efficient on doing database queries on - becoming

more and more commonly used




Updates new features since project start

Most PBI reporting works nice as SSAS - no
need for PBI desktop

Git integration: More and more items can be
added to Git. Since Jan 2025, introduced also
folder support in Git integration, improving
project organization.

Ownership Takeover for Fabric Items:
Enabled users to take ownership of Fabric
items, facilitating better management.

Lakehouse Schemas (Public Preview):
Introduced schemas in Lakehouse
environments, enabling better organization
and management of tables.

Time Travel in Fabric Warehouse: General
availability of the time travel feature, allowing
users to query historical data states within
Fabric warehouses.

Copilot: Now available for all SKU (was only for
F64 up).

Onelake Security is enhanced and unified:
Workspace-level security, item and folder level
security, compute level security, shortcut security.

Mirroring: Open for more sources, Cl/CD support,
firewall connectivity for Azure SQL Database

SQL Database (in Preview): fully managed,
transactional database built on the same engine as
Azure SQL Database.

New Pricing strategy: Several instances (for
example prod, dev.) of Fabric in a subscription
can share a common scaling SKU

SFTP: Basic FTP integration in Onelake available

Writeback (In Preview): Writeback in Power Bl, on
for example doing forecasts and planning (although
limited process support)
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Vindningen: Birforetag far ta hit
thaildndska plockare - 1200
véntasii juli

JPEDATERA

Migrationsverket avslog férst alla ansdkningar fér thailindska
i &r. Men nu har ett av besluten indrats och Ranséters
ken fran Migrationsverket.
- Vi, thailindarna, biruppkBparna. alla ar glada, sger Johan Borg, vd
Ransiters 3




Lessons learnt and pricing Desired features

Yes, it works!
Much simplified setup

Using direct lake mode semantic models can
have a much richer set of attributes than in
import mode, likewise there is less need for
summarizing and simplifying data in Fabric as
there is no PBI data files in the WS!

Designing clean star-scheme models works
excellent in PBI having 2+ BN rows of data

Back-end database works smooth with 2+ Bn
rows of data in a table even on SKU set to F16
(On example “select Count (*) as Antall, dim’

Group by dim1....” takes a few seconds in Azure

lakehouse/Warehouse)

With many BPI users, Front-end database
needs to be scaled up — In our case to F64 (€
9800,- /Month) + Storage cost (€23 per
TB/Month)

Dev and Prod environments share SKU cost

Onelake to be the receiver of SFTP files

Connect to SFTP with SSH key (now:
only allow connect with username and
password)

Improving of On-premise Data Gateway
(now: work only smoothly with
Dataflow)

Cl/CD: Still not optimal for deployment
between workspaces in term of
parameters, secrets, etc.

Alternative selection on multiple help-
screens (used as reports) in PBI visuals
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